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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 
12/21/2006 has been entered. 

Claim Rejections -35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 3 and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Sharma et el. (US Patent Number 6,647,469 hereinafter "Sharma"). 

4. As per claim 3, Sharma teaches a distributed multiprocessing computer system 
(figure 1), comprising: a plurality of processors (element 125, figure 1) each coupled to 
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an I/O bridge; a plurality of memory modules coupled one each to the plurality of 
processors (DIMMS, element 135, figure 1), each memory module able to store data 
blocks that are shared between said processors, wherein coherence of the shared data 
blocks is maintained using a directory based coherence protocol (memory configured to 
support a directory based coherency scheme, column 7, lines 1 - 3); at least on I/O 
device coupled to the I/O bridge, the I/O device and I/O bridge adapted to perform a 
direct memory access (DMA) to transfer data blocks to the memory modules (I/O 
device, column 6, lines 45 - 58); and wherein the I/O bridge obtains exclusive 
ownership of shared memory module data blocks during I/O device access (column 6, 
lines 59 - 65) and wherein said I/O bridge includes a DMA device that supports both in- 
order and out-of-order DMA read and write streams of data blocks (column 7, lines 65 - 
67, column 8, lines 1-9). 

The Examiner notes further explanation in regards to in-order, out-of order is provided in 
the Response to Arguments. 

5. As per claim 4, Sharma teaches a distributed multiprocessing computer system 
wherein the DMA device that performs an in-order stream of reads of data blocks 
always receives coherent data blocks that do not have to be written back to the memory 
module (figure 5, column 9, lines 30 - 67). 



Claim Rejections - 35 USC § 103 
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6. . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 12, 14 and 16 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sharma in view of Mishler (US Patent Number 5,283,883). 

8. As per claim 12, Sharma teaches a method comprising performing direct memory 
accesses (column 7, lines 65 - 67, column 8, lines 1 - 9) from an I/O bridge device 
(figure 3, column 7, lines 55 - 67) to a memory coupled to a processor in a system 
having multiple processors (DIMMS, element 135, figure 1), each processor having an 
attached memory that is accessible by other processors, and wherein memory 
coherency is maintained by a directory based coherence protocol (memory configured 
to support a directory based coherency scheme, column 7, lines 1 - 3); and maintaining 
coherency between the memories of the multiple processors and a cache of the I/O 
bridge device that caches data blocks from at least one of the memories (cache lines, 
element 210, figure 2, column 7, lines 45 - 54), the maintaining using the directory 
based coherence protocol (column 7, lines 1 - 54); and performing pre-fetching of data 
blocks from the memory by the I/O bridge device (column 17, lines 3 - 8). 

Sharma does not explicitly disclose the data blocks fetched prior to an initial 
request. 
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Mishler teaches at least some of the data blocks fetched by the I/O bridge prior to 
an initial request for the data blocks by an I/O device coupled to the bridge (column 4, 
lines 34 - 47). 

It would have been obvious to one of ordinary skill in the art at the time of the 
applicant's invention to modify Sharma with the above teachings of Mishler. One of 
ordinary skill would be motivated to make such modification in order to improve 
throughput of a DMA controller in reading and writing data (column 1 , lines 62 - 67). 

9. Sharma modified by the teachings of Mishler as applied in claim 12 above, as per 
claim 14, Sharma teaches a computer system comprising: a plurality of processors 
coupled to each other (processor bus, element 120, figure 1); a plurality of memory 
modules, each memory module coupled to one of the plurality of processors (DIMMS, 
element 135, figure 1), each memory module able to store data blocks that are shared 
between the processors (memory configured to support a directory based coherency 
scheme, column 7, lines 1 - 3); an I/O bridge coupled to one of the plurality of 
processors (element 140, figure 1); an I/O device coupled to the plurality of processors 
through the I/O bridge (I/O device, column 6, lines 45 - 58); and wherein the I/O bridge 
performs pre-fetching of data blocks from the memory modules during direct memory 
access writes from the I/O device (column 17, lines 3-8). 

Mishler teaches wherein the I/O bridge performs speculative pre-fetching of data 
blocks from the memory modules during direct memory access writes from the I/O 
device (column 3, lines 13-33, column 6, lines 8 - 28, lines 38 - 57). 
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10. Sharma modified by the teachings of Mishler as applied in claim 12 above, as per 
claim 16, Sharma teaches a bridge logic device comprising: a first bus adapted to 
couple to a processor (element 140, figure 1); a second bus coupled to the first bus, the 
second bus adapted to coupled to an I/O device (element 145, figure 1); a direct 
memory access (DMA) hardware logic coupled to the first bus, the DMA hardware logic 
comprising a cache buffer that stores memory blocks during DMA reads and writes 
(column 7, lines 65 - 67, column 8, lines 1 - 9); and wherein the DMA hardware logic is 
further adapted to perform speculative pre-fetching of memory blocks from memory 
modules during DMA writes from the I/O device (column 17, lines 3 - 8); wherein the 
bridge logic device is adapted to participate in a directory based coherence protocol to 
maintain coherency of memory blocks stored in the cache buffer (memory configured to 
support a directory based coherency scheme, column 7, lines 1 - 3). 

Response to Arguments 

1 1 . Applicant's arguments filed 12/21/2006 have been fully considered but they are 
not persuasive. As per claim 3 the applicant argues: 

1. ) Sharma does not support both in-order and out-of order DMA read and write 
streams of data blocks and the citations listed in the Final Office Action dated 
11/15/2006. 

2. ) Applicant argues the basis of claim 16 not being taught by Sharma. 
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12. As per argument 1 , the Examiner respectfully disagrees. According to page 6, 
lines 14 - 18 of the current application's specification, in-order stream of blocks relates 
to coherent data blocks that do not have to be written back to the memory module and 
out-of-order relates to executing instructions out of order as seen on page 12, lines 3 - 
13 of the current application's specification. Accordingly the Examiner notes that read 
only data in Sharma consists of a cache unit with appropriate queues to allow for data to 
be read and fetch border, column 8, lines 54 - 67. Sharma also utilizes an 
arbitration/protocol unit in conjunction with the DMA read/write unit which is an example 
of out-of-order streaming of data. Clearly from this citation of the definition of in-order 
and out-of-order as related to the current application from the specification one of 
ordinary skill in the art would see that Sharma's teaches the ability to do in-order reads 
and out-of-order arbitrated read/writes. 

1 3. As per argument 2, the Examiner is unclear as to what the Applicant intends to 
establish. On page 8 of the Remarks the Applicant states Sharma has shortcomings of 
pre-fetching and the Examiner has addressed them above in regards to the rejection of 
claim 14. However the Applicant has inadvertently argued claim 14 for claim 16. The 
Examiner directs the Applicant to the above mentioned elaboration of Sharma in view of 
Mishler for the current rejection as seen for claim 14 above. 

14. Applicant's arguments with respect to claims 12 and 14 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Conclusion 



15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aurangzeb Hassan whose telephone number is 
(571)272-8625. The examiner can normally be reached on Monday - Friday 9 AM to 
5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim Huynh can be reached on (571)272-4147. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
' Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



AH 




